Tetrahedron Letters,Vol.25,No.44,pp 5099-5102 ,1984 0040-4039/84 $3.00 + .00
Printed in Great Britain ©1984 Pergamon Press Ltd.

PREPARATION OF TERT-BUTYLDIMETHYLSILYL (TBDMS) ENOL ETHERS USING POTASSIUM
HYDRIDE IN THE PRESENCE OF TBDMS CHLORIDE
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Summary: TBDMS enol ethers can be readily prepared regio- and stereoselectively under
equilibrating conditions in high yield by adding potassium hydride to a THF solution of
ketone with TBDMS chloride in situ.

Recently we required a high yielding and straightforward procedure for the preparation of
tert-butyldimethylsilyl (TBDMS) enol ethers. These "frozen enolates" can survive a variety
of reaction conditions that would destroy their trimethylsilyl (TMS) counterparts (e.g. Birch
reduction, methyl lithium) and yet they can react with electrophiles either directly, or with
activation, for example, through treatment at -78° with fluoride ion in aprotic media.1

We needed in particular the diene (1b) (see Table) for use as a Diels-Alder substrate
under conditions which had previously decomposed the sensitive TMS analogue. In early
preparations, we used a standard amide base treatment for deprotonation of the precursor
acetylcyclopentene (1a) (LDA) and trapped the lithium enolate through the subsequent addition
of TBDMS chlor‘ide;2 however, relatively poor yields of diene (1b) were obtained (26%) after
work-up.

We considered, therefore, the prospect of minimizing side-reactions by trapping the
generated enolate with TBDMS chloride in situ, and of using potassium hydride as the base
since this is poorly nucleophilic towards electrophilic carbon and was not expected to react
quickly with the TBDMS chloride.3 It was envisaged that work-up could simply involve
filtration through Florisil and concentration. In practice this proved to be the case and
diene 1b was thus prepared (see General Procedure) in 98% isolated yield and 61% after
distillation.1

In order to investigate the general applicability of this method we sought to prepare a
range of TBDMS enol ethers from the structurally and functionally diverse ketones listed in
the Table.u In each case the isolated yield was excellent and the products usually

sufficiently pure for immediate use.3
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We note that the thermodynamically more stable Z-isomer (2b)5 is formed stereoselectively

from 3-pentanone (2a) and that the addition of 1 eq hexamethylphosphoramide (HMPA) marginally
improves the Z:E isomer ratio to 97:3. This indicates that equilibration between enclate and
ketone is relatively faster than trapping with TBDMS chloride, and that HMPA enhances the
rate of equilibration more than the rate of trapping. Support for this conclusion comes from
the highly regioselective conversion of 2-methylcyclohexanone (6a) into the "thermodynamic"
tetrasubstituted silyl enol ether (6b) when HMPA is included in the reaction mixture. In the
absence of HMPA, the trisubstituted silyl enol ether is predominantly formed with (6b) in a
56:44 ratio.

It is notable that the high regioselectivity for the "thermodynamic" silyl enol ether
(6b) is equivalent to that seen for making its TMS analogue from (6a) using bromomagnesium
diisopropylamide and TMS chloride, which is the most regioselective method known for making
"thermodynamic" TMS enol ether‘s.6 Our method for making TBDMS enol ethers has, however,
additional and important features: it also works well with ketones which are prone to self
(aldol) condensation e.g. (1a) and (lJa)7 or to degradation e.g. (7a) and (8a) in the presence
of base, or are difficult to enolize and derivatize e.g. (+)-camphor (5a).8 Furthermore, the
selectivity for "thermodynamic" TBDMS enol ethers is effectively complementary to that of a
new procedure for making "kinetic" TMS enol ethers using lithium dialkylamides in the
presence of TMS chloride.9

Thus, it appears that the present method is unique in its high regio~ and stereo-
selectivity, simplicity, and mildness for making TBDMS enol ethers. These attributes are
facilitating an on-going study of TBDMS enol ether reactivity towards electrophiles that will

be reported in due course.

GENERAL PROCEDURE.
Potassium hydride (40 mmol) was added under a stream of nitrogen to a dry THF (40 ml)

solution of ketone (10 mmol) and TBDMS chloride (13 mmol) at -78° (see Table for variants
with HMPA). The stirred mixture was warmed slowly to 25° and the reaction monitored by tlec.
When no ketone remained [<1.5 h; (5a) 18 h; (6a)+HMPA, 2 h with further 1.3 eq TBDMS chloride
after 1 h] the reaction mixture was filtered through a column of Florisil (25 mm x 100 mm)
into a dry base-washed flask, and concentrated to give the TBDMS enol ether.
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